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Abstract 

The aim of this study was to examine the modelling skills of prospective elementary mathematics teachers who 
were studying the mathematical modelling method. The research study group was composed of 35 prospective 
teachers. The exploratory case analysis method was used in the study. The data were obtained via semi-struc- 
tured interviews and a mathematical modelling test. The phenomenographic method and descriptive analysis 
were used in analysing the data. As a result of the study, it was determined that there was a significant change in 
the knowledge, skills, and opinions of prospective teachers on mathematical modelling. Therefore, it was consi¬ 
dered that it would be appropriate to feature mathematical modelling in the teaching curriculum in universities' 
faculties of education for prospective teachers to use in their courses. 
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Mathematics is a formal language that enables us to 
express our abstract thoughts as systematic infor¬ 
mation (MEB [Ministry of National Education]). 
The ability to understand and utilise mathematics 
in daily life gains importance, and such importance 
is constantly increasing. Although it has such an 
important place in our lives, students have diffi¬ 
culty in learning mathematics, and both fear and 
anxiety towards mathematics increase day by day. 
It is stated by the researchers that the three basic 
reasons for believing mathematics to be difficult are 
i) there is no fairytale share in mathematics, ii) to be 
able to exert mathematical intelligence at any time 
constitutes a problem (Kart, 1996) and iii) mathe¬ 
matics educators do not sufficiently internalise the 
concepts that they will teach (I§ik, 2007). 


One of the objectives of mathematics instruction is 
to raise individuals that can generate effective solu¬ 
tions in problem situations; that can efficiently uti¬ 
lise mathematics that they learn in their daily lives; 
that are aware of the close relationship between 
mathematics and the real world; and accordingly 
that enjoy and love mathematics instead of hating it 
(Doruk, 2010). Therefore, the aim of mathematics 
instruction is to earn the student the mathematical 
knowledge and skills required by daily life; teach 
him/her how to solve problems; and earn him/her a 
way of thinking that deals with the situations in the 
scope of the problem solving approach. To be able 
to transfer what is learned in daily life in this way 
of thinking is one of the most significant problems 
(Altun, 2002a). 
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The importance of mathematical modelling, which 
is defined as the process of overcoming daily life 
problems (Blum & Feri, 2009) and which basically 
interprets daily life problems, has increased in re¬ 
cent years. One of the most important reasons for 
this condition is that researchers in many coun¬ 
tries have begun questioning the degree to which 
the students, who are being raised in their schools, 
are prepared for solving the daily life problems 
that they encounter outside school and that they 
will come across in the upcoming stages of their 
lives in parallel with the results of internation¬ 
al comparative studies such as TIMSS and PISA 
(English, 2006). In line with this viewpoint, basic 
knowledge, which is necessary for the entire lives 
of the individuals, is possible with raising individ¬ 
uals that are comfortable with technology; that 
can draw interdisciplinary relationships; that have 
model forming skills; and that can solve problems 
instead of memorising the operations (Thomas & 
Hart, 2010). Since mathematical concepts have 
abstract qualities by their nature, it is important 
to start with concrete examples and models in or¬ 
der to teach these concepts. Niss (1989) empha¬ 
sises that mathematical modelling applications 
increased creative problem solving behaviours, 
activities and skills among students. 

The stages in the mathematical modelling pro¬ 
cess are composed of understanding the problem, 
choosing the variables, forming the model, solv¬ 
ing the problem and implementing the problem 
into real life. These stages are in contact with each 
other and do not have to follow a linear order. For 
instance, the individual who could not form the 
model may want to go back to the stage of under¬ 
standing the problem and re-examine it. A person, 
who is having difficulty at the stage of solving the 
problem may go back to the stage of choosing the 
variables and redefine the variables. According to 
Doerr (1997), these stages do not have to occur in 
any order. In every stage, students criticise form 
their own models and go back to the problem situ¬ 
ation. Voskoglou (2007), in a way similar to Doerr, 
expresses mathematical modelling stages again in 
five main stages that begin with SI and end with S5. 



Figure 1. 

Mathematical Modelling Diagram 


SI: Understanding the problem: Realizing the re¬ 
quirements and restrictions of the daily system, and 
understanding the statement. 

S2: Mathematizing: Formulation of the real situation 
in such a way that it will be ready for mathematical 
treatment and the construction of the model. 

S3: Solution of the model: Performing mathemati¬ 
cal operations. 

S4: Control of the model: Reproducing, through the 
model, the behaviour of the actual system under the 
conditions existing before the solution of the model. 

S5: Interpretation: Interpretation of the mathemati¬ 
cal result in order to respond to the actual problem. 

According to Spanier (1992), mathematical modelling, 
which dates back to 1972, first started to be given in the 
Claremont Mathematics Clinic. He states that a math¬ 
ematician is trained in this clinic as an individual who 
overcomes various problems in engineering and phys¬ 
ics. Consequently, mathematical modelling began to be 
included in mathematics and other fields, and various 
studies have been conducted that span through our time. 
Although mathematical modelling is used more in phys¬ 
ical science and engineering fields, it has gained a signifi¬ 
cant place in mathematics courses in the last decade. 

English and Watters (2004) revealed that the model¬ 
ling activities that they performed with elementary 
school students developed the students’ mathematical 
thinking and problem solving skills more than tra¬ 
ditional problem solving activities. In a similar study 
that was applied to approximately 300 students in two 
different elementary schools for a duration of three 
years, Boaler (2001) performed mathematical model¬ 
ling instruction on a group of the students while per¬ 
forming instruction with traditional methods on the 
other group of the students. At the end of the study, 
the success of the students who took education via 
mathematical modelling was found to be higher than 
that of the students who took education via traditional 
methods. In another study conducted at elementary 
level, Olkun, §ahin, Akkurt, Dikkartin, and Gulbagci 
(2009) examined the modelling and generalisation 
process of 3rd, 4th and 5th grade students while 
solving a non-routine verbal problem. At the end 
of the study, they observed that the success levels of 
the students were noticeably low, and a considerable 
improvement was experienced only in the 5th grade 
students as a result of an experimental intervention. 
As a matter of fact, Ikeda, Stephens, and Matsuzaki 
(2007) requested students to give answers to the ques¬ 
tions “What is the mathematical model?”, “Is it hard or 
easy to make a mathematical model?” before and after 
performing mathematical modelling activities. All of 
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the students who participated in the study stated that 
it was difficult to make a mathematical model both 
before and after the application. 

Doruk and Umay (2011), who examined the ef¬ 
fect of mathematical modelling activities on the 
development of students’ ability to transfer what 
they learned in mathematics courses into daily life, 
determined that the levels at which the groups in 
which mathematical modelling activities were used 
benefited from mathematics in solving the problems 
that they encountered it in their daily fives, and those 
who used mathematical language and associated 
mathematics with daily fife were higher than those 
of the groups in which these activities were not used. 
Eraslan (2011), who aimed to reveal the stages of 
model forming, attempted to set forth his opinions 
on the model forming activities of prospective ele¬ 
mentary school teachers and the effect of these activ¬ 
ities on mathematics learning. According to the ob¬ 
tained results, prospective teachers put forth benefits 
and restrictions as well as hardships by expressing 

(a) the indefiniteness of model forming activities, 

(b) positive contributions to mathematics learning 
by these activities, (c) usability of these activities in 
elementary level and other levels and (d) the ways in 
which they are used effectively. 

According to Blum and Feri (2009), although mathe¬ 
matical modelling is one of the most important fields 
on which mathematics instruction has focused in re¬ 
cent years, it is still not given much importance and is 
not applied. The fact that modelling is considered to 
be difficult by both students and teachers is consid¬ 
ered to be one of the most important reasons for this 
condition. As a matter of fact, Qilta§, Deniz, Akgiin, 
I§ik, and Bayrakdar (2011) conducted a study with the 
participation of 11 elementary mathematics teachers 
who were working at 11 schools in order to examine 
the opinions of elementary mathematics teachers on 
mathematical modelling. Upon analysis of the data, it 
was found that the teachers who were interviewed and 
observed in the class did not have enough knowledge 
about mathematical modelling; also confused the 
concepts of model, modelling, mathematical model 
and mathematical modelling; and did not use math¬ 
ematical modelling in their courses. 

According to Umay (2007), mathematics is a part 
of fife, sometimes a key, sometimes a game and 
entertainment for the “learner” that sees patterns; 
that draws the relationships; that the reason behind 
what he/she has discovered; that knows how to be¬ 
have; and that makes decisions by himself/herself. 
Therefore, in mathematics instruction, the main 
principles must be to make the students realise the 


problem or need; make the students contemplate 
how to find a solution; and make the student find 
the exit on his/her own if he/she can. 

The aim of mathematics instruction is to earn the 
person the mathematical knowledge and skills re¬ 
quired by daily life; teach him/her how to solve 
the problems; and earn him/her a way of thinking 
that deals with the situations in the scope of prob¬ 
lem solving approach (Altun, 2002b). Mathematics 
course teaching curriculum, which was developed 
and renewed in 2005 by the Ministry of National 
Education [MEB], embraced the aim to teach math¬ 
ematical thinking system, structure basic mathemat¬ 
ical skills and abilities, which are based upon these 
skills, in accordance with real fife problems. In order 
to achieve this objective, learning-teaching envi¬ 
ronments, which were to validate these aims, were 
added to the curriculum components and organised 
(Sagirli, 2010). The vision of the elementary mathe¬ 
matics curriculum has been rearranged in 2005 so as 
to raise individuals that can utilise mathematics in 
their fives as necessary; that can form the relation be¬ 
tween real life situations and mathematics; that can 
generate different ways to solve the problems that 
they encounter; that can think analytically; and that 
have skills such as reasoning and associating (MEB, 
2005). In this regard, the teachers who will earn our 
students these abilities must be able to apply mathe¬ 
matical modelling in a successful manner. 

Method 

Research Model 

The exploratory case analysis method was used in 
this study, which is conducted in order to deter¬ 
mine mathematical modelling developments of the 
research group students who are studying with the 
mathematical modelling method. The exploratory 
case analysis method is used before conducting 
large-scale research. Exploratory case study assists 
in defining the questions, selecting measuring 
tools, and developing the scales when there is an 
indefinite condition about curriculum operations, 
objectives, and results (Davey, 1991). 

Research Group 

The research group was composed of 35 prospec¬ 
tive teachers who were studying as third-year stu¬ 
dents at the Department of Elementary Mathemat¬ 
ics Teaching in the 2010-2011 academic year. 
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Data Collection 

Different classifications were made in the litera¬ 
ture, and “interview types” were explained (Qepni, 
2007). However, classifications, which are made as 
structured, semi-structured and non-structured, 
are generally accepted. Questions were prepared 
beforehand in semi-structured interviews although 
there was potential to change the order of the ques¬ 
tions and explain in more detail (Karasar, 2009). 
The semi-structured interview type was selected 
for this study, since the questions were prepared 
beforehand. Interviews were conducted one-to- 
one in a suitable environment where prospective 
teachers could comfortably express their knowl¬ 
edge, feelings and opinions. Benefiting from Keskin 
(2008), a mathematical modelling interview form, 
which was composed of six questions, was prepared 
for the prospective teachers. After interview form 
questions were prepared, the validity of the ques¬ 
tions was tested by benefiting from expert opinion. 
Prospective teachers were asked to answer the in¬ 
terview questions sincerely. 10 prospective teachers 
voluntarily participated in the interviews. These 10 
prospective teachers were interviewed again after 
this study. Interviews lasted for 40-50 minutes on 
average for each prospective teacher. 

Mathematical Modelling Test: A Mathematical 
Modelling Test [MMT], which was composed of 
eight questions and oriented towards the concepts 
that are featured in these subjects, was prepared for 
35 prospective teachers (Research Group) who had 
taken the Analysis-III course in which sequences 
and series unit is included. MMT questions were 
prepared and posed to students who had taken 
the Analysis-Ill course that was offered in summer 
school. The MMT was evaluated by two experts. 
The Pearson Correlation Coefficient (moment-mul¬ 
tiplication correlation coefficient) among the total 
scores of the prospective teachers was found to be 
0.72. The reliability of the MMT was tested. Two 
course hours (100 minutes) were allocated to the 
prospective teachers for the MMT test. 

Data Analysis 

The interviews were analyzed by the phenomeno- 
graphical method. According to Marton (1994) and 
to Marton and Booth (1997), phenomenographic 
method is used in research learning differences and 
the reasons for these differences. 

In this study, the mathematical modelling test was 


evaluated using the analytic-graded grading key, 
which was prepared by Keskin (2008), by taking 
modelling processes into account. Each question 
had a value of 10 points. The total score of the 
test was determined to be 80. The data that were 
obtained after the study were evaluated by two ex¬ 
perts. Each question was presented as tables. 

Application 

Mathematical modelling pre-test and interviews re¬ 
garding the mathematical modelling pre-test was ap¬ 
plied to 35 prospective teachers who were studying as 
third-year students at the Department of Elementary 
Mathematics Teaching in the 2010-2011 academic 
year. After pre-tests were applied, instruction with 
the mathematical modelling method was given to the 
research group for four weeks in a total of 42 course 
hours. Course books used were prepared in accor¬ 
dance with mathematical modelling method by ben¬ 
efiting from the source books of Balci (2008), Don- 
mez (1985), Kadioglu and Kamali (2009) and Stewart 
(2003) with regard to the subject content. 

Results 

This section presents the data obtained in the re¬ 
search and findings regarding the success and skills 
of prospective teachers in the mathematical model¬ 
ling test using the stated methods and techniques. 
Each question was evaluated with the MMT grading 
key in accordance with the codes composing of the 
names and last names of prospective teachers. Con¬ 
sequently, it was observed that the pre-test score of 
the students in the MMT were 25.35, whereas the 
post-test score reached 72.85 and nearly tripled. 

In the conducted interviews, mathematical modelling 
was defined as ‘result’, ‘model forming’ and ‘formula 
When the answers given to this question by the partic¬ 
ipants are taken into account, it can be stated that they 
have not been able to fully express the definition of 
mathematical modelling, “mathematical modelling” 
expression as defined by Berry and Houston (1995) 
and Moscardini (1989). In the last interview conduct¬ 
ed with the participants, mathematical modelling was 
defined as ‘the process of overcoming daily life prob¬ 
lems’, ‘model forming’ and guessing’. They expressed 
the definition of mathematical modelling as appro¬ 
priate to the definition of “mathematical modelling” 
expression that is found in the literature. 
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Conclusion, Discussion and Suggestions 

The primary aim of this study was to examine the ef¬ 
fect of instruction through mathematical modelling 
on the modelling skills of prospective elementary 
mathematics teachers. Mathematical modelling 
pre-tests and post-tests as well as pre-interviews 
and post-interviews were applied to the research 
group in order to explain the research problem. The 
percentages of the scores taken from mathematical 
modelling tests, which were applied on the students 
at the beginning and end of the study process, were 
identified, and these were presented both in ques¬ 
tion form and generally as tables. 

It could be stated that the research group were un¬ 
able to solve the questions in the MMT before the 
study. In other words, the students experienced dif¬ 
ficulty with the questions featured in the pre-MMT 
as in the study of Lange (1989). It was observed 
that the majority of the students fulfilled the stage 
of understanding the problem, which is among the 
stages of mathematical modelling, in this test that 
was conducted without giving information to the 
students. It could be stated that the students accom¬ 
plished this due to their problem solving skills. That 
is to say, it could be argued that the students used 
the stage of understanding the problem, which is 
the first stage in the problem solving stages of Po¬ 
lya (1957), in pre-MMT. It might be stated that the 
students generally experienced difficulty in the 
stages of forming the model, formalising the model 
mathematically, solving the model, and interpret¬ 
ing the model which are among the mathematical 
modelling stages expressed by Berry and Houston 
(1995), Moscardini (1989). This result also corre¬ 
sponds with the study of Eraslan (2011). It can be 
stated that the research group students were more 
successful in the questions featured in the post- 
MMT at the end of the application compared to 
the mathematical modelling pre-test as in the study 
of Ikeda et al. (2007). It could also be argued that 
the research group students experienced difficulty 
in interpreting the solution to daily life in the post- 
MMT. This result corresponds with the study of 
Guzel and Ugurel (2010). 

As expressed by Akman, Yukselen, and Uyanik 
(2000) in their research, it was found that before the 
application some of the students had the opinion 
that mathematical modelling must be included in 
the mathematics teaching curriculum. As expressed 
by Lange (1989), Moscardini (1989), Reusser and 
Stebler (1997) and Spainer (1992) in their studies, 
it was discovered that after the application all of the 
students had the opinion that mathematical model¬ 


ling must be included in the mathematics teaching 
curriculum. As in the research conducted by Lange, 
research group students expressed before and after 
the application in the research that they would use 
mathematical modelling in their courses. 

It is considered that it will be appropriate to feature 
mathematical modelling in the teaching curriculum 
in universities’ faculties of education for prospective 
teachers to use in their courses because it has been 
found in view of this study that there is a necessi¬ 
ty for an instruction oriented towards developing 
mathematical modelling skills of prospective teach¬ 
ers in teacher training curricula with the assumption 
that teachers need to have the competence required 
by this approach in order to use modelling activi¬ 
ties. Furthermore, the studies conducted by Keskin 
(2008) and Kertil (2008) support this suggestion. 
Mathematical modelling must be given in each 
university-level course and mathematical model¬ 
ling must be given to students to help them to solve 
the problems that are appropriate to the respective 
course. It is suggested that mathematical modelling 
must be included in the related curricula of faculties 
of education as an elective course. 
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Ekl. 

Matematiksel Modelleme Mulakat Formu 

Adi ve Soyadi: No: 

Tarih ve Saat: Yer: 

Sevgili ogrenciler bu form model ve modelleme, 
matematiksel model ve modelleme hakkinda sizlerin 
gdru§lerini aimak amaciyla hazirlanmi$tir. Sizden is- 
tenilen a$agidaki sorulan igtenlikle yamtlamamzdir. 
Ara§tirma sonucunda elde edilen veriler, dizi ve 
seri kavramlartnm matematiksel modelleme ile an- 
latimina yonelik ogrenmelerle ilifkili galt$malarda 
kullamlacaktir. Miilakatlar kayit altina alinacaktir. 
Mulakat siiresi yakla$ik olarak 40-50 dakika olacak- 
tir. Katkilanmzdan dolayi te$ekkiir eder, ba§arilar 
dilerim. 

Mulakat Sorulan 

1. Model nedir? Modelleme nedir? 

► Matematiksel model ifadesinden ne an- 
ladigimzi atpklar misimz? 

► Matematiksel modellemeden ne anladigimzi 
atpklar misimz? 

2. Matematik egitiminde giinliik hayat problemler- 
inin kullamlmasi hakkinda ne dii§imuyorsunuz? 

3. Matematik ogretim programinda giinliik ha¬ 
yat problemlerine yer verilmesi hakkinda ne 
dii§iiniiyorsunuz? 

4. Siz ogretmenlik yaparken giinliik hayat prob¬ 
lemlerine derslerinizde yer vermeyi dii§iiniiyor 
musunuz? Neden? 

5. Size giinliik hayatla ilgili veriler verildiginde ve 
bu verileri kullanarak bir problemin <;6ziimii is- 
tendiginde nasil bir yol izlersiniz? 

Gelecekte giinliik hayatla ilgili bir durumu tahmin 
etmeniz istense neler dii§uniirsiinuz? 


Ek 2. 

Matematiksel Modelleme Testi 

Sevgili ogrenciler sizden istenilen a$agidaki sorulan 

yamtlamamzdir. Ara$tirma sonucunda elde edilen 

veriler, matematiksel kavramlann ogretimine yone¬ 
lik galtfmalarda kullamlacaktir. Te$ekkiirler... 

Adi-Soyadi: 

Numarasi : 

1. Bir <;oban besledigi 40 tane koyununu padi§aha 
hediye etmek i<;in saraya gider. Padi§ah, <;obana 
sen kimsin de sadece 40 koyunu bana hediye 
olarak veriyorsun. Koyunlarin agirligi kadar 
sana altin veririm der ve <;oban ile alay eder. 
(Jloban koyunlari hediye degil de parasiyla 
aimak isteyen padi§aha satmayi kabul eder. 
Padi§ahim koyunlari sana satacagim ama 
benim belirleyecegim fiyattan alacaksimz der ve 
padi§ah da bunu kabul eder. (^oban padi§aha; 
birinci koyunu 1 lira, ikinci koyunu 2 lira, 
ii^iincu koyunu 4 lira, dordiincii koyunu 8 lira 
olacak §ekilde hepsini alacaksin der. Padi§ah 
yine giilmii§, emin misin demi§. Qoban evet 
degince padi§ah kabul etmi§tir. 

Yukandaki problemde <;obanm onuncu, yirminci, 
otuzuncu ve kirkinci koyunlardan ne kadar para 
alacagim hesaplayimz? 

2. Beril evinde dogum giinii partisi vermek isteme- 
ktedir. Beril dogum giinii partisine birinci kapi 
zili a<;ildiginda 1 ki§i, ikinci kapi zili <;ahndigmda 
2 ki§i, ii^iincii kapi zili ^almdiginda 3 ki§i gelecek 
§ekilde arkada§larmi partiye davet etmektedir. 
Beril’in partisinde toplam 55 ki§i olduguna gore 
kapi zili ka<; kez ^almmi^tir? 

3. Bir tiir yilan bir aylik olunca govdesinde bir si- 
yah halka beliriyor. Daha sonraki her ay bu siyah 
halkamn ortasinda bir kirmizi halka beliriyor 
ve boylece iki siyah bir kirmizi halka olu§uy- 
or. Takip eden aylarda bu degi§im aym §ekilde 
suruyor. Yani her siyah halka, ortasindan bir 
kirmizi halka ile boliiniiyor. Buna gore; bir ya§m- 
daki bir yilamn ka<; siyah, ka<; kirmizi halkasi 
oldugunu bulunuz? 

4. Bir bisikletli 841 km olan Erzurum-Ankara 
yolunu gitmek istemektedir. Siiriicii hareketine 
sabah saat 8.00 ba§layip hit; durmadan devam 
etmi§tir. Siirucu yolu tamamlayacak §ekilde bir 
saat i<;erisinde 1 km, sonraki bir saatte 3 km, 
daha sonraki bir saatte 5 km yol alacak §ekilde 
her bir saatte 2 km arttirarak hareket etmektedir. 
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Belli bir km ye geldiginde ise aym §ekilde azal- 
tarak son saatte alacagi yol 1 km olacak bitpmde 
seyahatini planlamaktadir. Suruciinim saat ka<;ta 
Ankarada olacagim bulunuz? 

5. Yeni i§e ba§layan bir memur ilk maa§inm tama- 
mim bir bankaya birikim ama^li olarak yatiriyor. 
Takip eden ayda ise maa§mm yarisim, diger ayda 
ise maa§inm ii^’te birini(l/3), daha sonraki aya 
dortte birini(l/4) yatiriyor. Bu §ekilde bankaya 
para yatirmaya devam ediyor. Bir an i<;in bu 
memurun sonsuza dek ya§adigi dii§unulurse; 
bankada toplam ka<; para biriktirebilir? 

6. “Zenon Paradoksu: M.O. 450’li yillarda ya§ami§ 
olan filozof Zenon; hareketli bir cismin bir nok- 
tadan ba§ka bir noktaya gidebilmesi i<;in once 
aradaki mesafenin yarisim, daha sonra da kalan 
mesafenin yarisim kat etmesi gerektigini soyler. 
Cisim bu durumda sonsuz kez yari mesafe kat 
edeceginden, hi^bir zaman diger noktaya ula§a- 
mayacaktir”. Bu paradoksa gore dogru goriilen 
bu ifadenin ge^ersiz oldugu matematige son- 
suzluk kavrami girdikten sonra anla§ilmi§tir. Be- 
lirli bir limit degerine yakinsayan ve geometrik 
dizi olu§turan terimlerin toplami (sonsuz geo¬ 
metrik seri) bulunabildiginden beri bu paradoks 
ge<;erli degildir. Bu paradoksu dikkate alarak 
a§agidaki problemi yamtlayimz. 

Bir <;ift<;i kenari 1 km olan kare §eklindeki tarlasim 
her yil par^a par^a satmaktadir. Tarlasim, alam 
sonsuz bir dizinin toplami olacak §ekilde; once 
yarisim, tekrar kalan kismin yarisi §eklinde sati§a 
sunmu§tur. Bu §ekilde sati§a devam eden <;ift<;i- 
nin sattigi toplam alam bulunuz? 

7. Elinde 1 Turk Lirasi olan Ali, yillik %50 bile§ik 
faiz (yilsonundaki faizin anaparaya eklenmesi) 
uygulayan bir bankaya parasim yatirmi§tir. Buna 
gore; k yilsonunda All nin toplam kat; parasi ola- 
cagim bulunuz? 

8. Hileli bir §ans oyununa katilip gerekli olan 190 
TL kazanmak isteyen bir adamin oyun sayilari 
ve bu oyun sayisma kar§ilik gelen para miktari 
§u §ekildedir. Birinci oyunda 1 TL kazamp ikinci 
oyunda 4 TL kaybediyor. Council oyunda 9 TL 
kazamyor, Dorduncii oyunda 16 TL kaybediyor 
ve bu §ekilde oyun devam ediyor. Bu adam ger¬ 
ekli olan parayi kazanabilir mi? Eger kazanabilir 
ise ka^inci oyunda kazanabilir? 






